INTRODUCTION {#sec1-1}
============

Noncarious cervical lesions (NCCL) raise a considerable restorative challenge for the dentist in bonding, as adhesion is not as strong and predictable as enamel bonding. A critical factor for restorative success is the selection of restorative material. Clinicians have tried many restorative materials and techniques to obtain the best performance.\[[@ref1]\] NCCL are loss of tooth substance at the cemento enamel junction. There are various terms to describe these lesions such as abrasion, erosion, and abfraction. The shape of these lesions vary from shallow grooves to broad dished out lesions, to large wedge-shaped defects with sharp internal and external line angles. They are more prevalent on the buccal surfaces of incisors, canines, and premolars.\[[@ref2]\]

In an era where more and more people are retaining their natural dentition, the need for the restoration of NCCL is increasing. Currently the materials of choice for restoring these lesions are glass ionomer cements, RMGIC, poly-acid-modified resin-based composites and composite resins. The ideal material should be adhesive, tooth colored, and abrasion resistant.\[[@ref3]\] Some studies report the superior performance of resin composites\[[@ref4]\] while others report the RMGIC as the best material for restoring NCCL.\[[@ref5]\] Some investigators have also reported the equal performance.\[[@ref5][@ref6][@ref7][@ref8]\] Poor color stability of RMGIC has been observed by some of the investigators.\[[@ref9][@ref10]\]

New materials are being introduced to address the need for restoring cervical lesions. Giomer is one such category based on prereacted filler technology (PRG) where prereacted glass particles are incorporated in the resin matrix. PRG fillers are fabricated by acid--base reactions between fluoride containing glass and poly acrylic acid in the presence of water to form wet siliceous hydrogel. PRG technology is divided into full reaction type (FPRG) and surface reaction type (SPRG). With FPRG the entire glass filler is reacted with poly acids while in SPRG only the surface of the glass filler is reacted and the glass core remains.\[[@ref8][@ref11]\] Beautifil (Shofu, Kyoto.Japan) is a tooth colored restorative material that uses resin base and SPRG filler technology. Beautifil II is a second-generation giomer introduced into market claiming better optical properties.\[[@ref12]\] Literature search reveals a few studies conducted on giomer in class V NCCL and in class I, II lesions over a period of 1 to 8 years with good clinical performance.\[[@ref13]--[@ref16]\] The available literature does not show any studies comparing giomer with RMGIC. Hence, the purpose of this study was to evaluate and compare the clinical performance of Giomer (Beautifil II) and RMGIC (Fuji II LC) in NCCL.

The research hypothesis was that there is difference in the clinical performance of giomer and RMGIC in NCCL. The null hypothesis was that there is no difference in the clinical performance of giomer and RMGIC in NCCL.

MATERIALS AND METHODS {#sec1-2}
=====================

The materials used in the study are shown in \[[Table 1](#T1){ref-type="table"}\].

###### 

Details of the materials used in the study
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Selection criteria {#sec2-1}
------------------

### Inclusion criteria {#sec3-1}

Vital teeth

Teeth with occlusion and inter proximal contact

Subjects with fair oral hygiene

Subjects with age between 20--60 years

### Exclusion criteria {#sec3-2}

Evidence of parafunctional tooth wear

Caries

Discoloration of teeth

Poor oral hygiene

Methodology {#sec2-2}
-----------

The study was conducted in the department of conservative dentistry and Endodontics, Sri Siddhartha Dental College and Hospital, Tumkur, after obtaining Institutional Ethical clearance. Thirty-two subjects with one or two pairs of NCCL with the depth ranging from 1--3 mm were included in the study and a written informed consent was obtained. Thus, a total of 80 restorations were performed. The sample size estimation was done using *n*-master software (developed by the Department of Epidemiology, CMC, Vellore). The following values were incorporated into the software- α (allowable type I error) 0.05 (5%), β (allowable type II error) 0.20(20%), and power of the study (1- β) = 80%. The minimum difference clinically significant was assumed to be 0.30 (30%). The statistical test employed was one sided. The minimum sample size required was 25 in each group. Anticipating the loss to follow up we selected 40 in each group. The lesions were classified as being saucer shaped or V shaped. The presence of sensitivity was recorded by taking the history and clinical examination. The selected pair of lesions in each subject was randomly assigned for either RMGIC or Giomer.

All the subjects underwent oral prophylaxis within two weeks before the placement of restorations. The lesions were not prepared with rotary instruments following the guidelines of American Dental Association Acceptance program for dentin and enamel adhesive materials that do not allow placement of bevels. The lesions were cleaned with prophylaxis paste and rubber cup to remove the topped deposits at the time of restoration. Shade selection was done using a Vitapan classic shade guide. (Zanfabrik H.Ranter Gmbh & Co, KG Germany) Isolation of the area was achieved using cotton rolls and saliva ejector. Gingival retraction cord was used in case of subgingival lesions. Manufacturer\'s instructions were used for the placement of restorations. After 24 h, all the restorations were finished under water cooling with fine and super fine diamond points (Diaburs, Mani). Polishing was done with soflex discs (3M ESPE). Subjects were instructed to use soft brush with a toothpaste. The subjects were called at the end of 15 days, 6 months, and 1 year for evaluation of restorations by a single calibrated investigator using mirror and explorer under good operating light using USPHS criteria \[[Table 2](#T2){ref-type="table"}\]. The investigator was blinded about the restorative materials used in the study. The data was entered into spread sheets and statistically analyzed using the chi square test by applying SPSS version v 10.5.

###### 

USPHS evaluation criteria
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RESULTS {#sec1-3}
=======

All the 32 subjects were available for recall at 15 days, 6 months, and 1 year and all the 80 restorations could be evaluated. Of the 32 subjects, 22 were males and 10 were females with the age ranging from 20--60 years. Out of 80 restorations, 54 were in maxillary teeth and 26 were in mandibular teeth. Seventy-four lesions were V shaped and six were saucer shaped. Forty-six lesions presented preoperative sensitivity.

\[Tables [3](#T3){ref-type="table"}--[5](#T5){ref-type="table"}\] shows the comparative data for retention, surface roughness, and marginal adaptability between Giomer and RMGIC at different evaluation periods. None of the restorations presented marginal discolouration, staining, and postoperative sensitivity.

###### 

Comparison of GIOMER and RMGIC for retention at different time intervals
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###### 

Comparison of GIOMER and RMGIC for surface roughness at different time intervals
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###### 

Comparison of GIOMER and RMGIC for marginal adaptability at different time intervals
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At the end of 1 year for retention, 34 (90%) restorations were assigned the Alfa score and 4 (10%) restorations were assigned the Bravo score for both Giomer and RMGIC exhibiting the equal retention ability.

There was statistically significant difference between Giomer and RMGIC for surface roughness at 15 days, 6 months, and 1 year interval with *P* value of 0.001, \<0.001, and \<0.001, respectively.

At 1 year recall for marginal adaptability 35 (87.5%) Giomer restorations got the Alfa score and 5 (12.5%) got the Bravo score. Whereas RMGIC 31 (77.5%) got the Alfa score and 9 (22.5%) the Bravo score without statistically significant difference.

DISCUSSION {#sec1-4}
==========

This study evaluated and compared the clinical performance of Giomer and RMGIC in class 5 noncarious lesions using USPHS criteria which is the only available criteria widely used for long-term evaluation of restorations, and is considered valid for comparison purpose among studies at different observation periods.\[[@ref17]\]

None of the restorations either Giomer or RMGIC were completely lost. However, the decreased Alfa rating (87.5%) for both the materials at the end of 1 year is quite disappointing compared to other studies.\[[@ref3][@ref7][@ref9][@ref18][@ref19]\] The partial loss of restorations (12.5%) was along the cervical 1/3 area. This may be due to the restorative materials being exposed to tensile stresses because of cyclic flexural deformation of the cervical region during occlusal loading of the teeth as explained by Tyas\[[@ref20][@ref21]\]) and Grippo.\[[@ref22]\] RMGIC has a significantly lower flexural strength compared to resin composites\[[@ref23]\] and are brittle which may lead to fatigue cracks resulting in a loss of a bulk of material or chipping of the restoration along the cervical margin. The partial loss of Giomer restorations along the cervical margin presently remains obscure. Long-term observation may be helpful in better understanding.

At 15 day evaluation, Giomer showed 95% Alfa rating which indicates acceptable marginal adaptability. At 6 months and 1 year the value decreased to 87.5% but not statistically significant from the base line. This slight discrepancy in the marginal adaptability may be due to fracturing away of the thin flashes of the restorative material at the cavosurface margins. The discrepancy may not be attributed to failure of bond as there was no discolouration along any of the margins indicating marginal leakage. The good marginal adaptability with Giomer may be due to self-etching adhesive containing 4 -- AET (4 acryloxyethyl trimellitate anhydrate) which are effective on both enamel and cementum providing durable bonding.\[[@ref11]\] Previous studies by Matis\[[@ref19]\] and Sunico\[[@ref11]\] have shown more than 95% Alfa rating for Giomer restorations in NCCL which were evaluated for 2 and 3 years, respectively, showing a better value than this study. Regarding RMGIC 77.5% showed Alfa rating compared to Giomer at 1 year. This decreased rating may be because of cyclic fatigue due to flexural deformation leading to marginal break down.\[[@ref9]\]

Giomer restorations exhibited the superior surface finish compared to RMGIC at all time periods with *P* value \<0.001. This can be explained by the microstructure and a mean particle size of the restorative materials.\[[@ref24]\] The mean particle size of RMGIC (Fuji II LC) is shown to be 4.5 to 4.8 micrometers\[[@ref24][@ref25]\] where as for Giomer it is 20 to 40 nanometers. Apart from this, powder has to be mixed with liquid component in Fuji II LC risking the induction of air bubbles. This porosity will contribute to the clinically detectable higher surface roughness. Various *in- vivo*\[[@ref14][@ref24]\] and *in-vitro* [@ref26]studies have also shown superior surface finish with Giomer, where as RMGIC is shown to be inferior to resin composites.\[[@ref9][@ref27]\] This study is also showing similar observations.

None of the restorations exhibited staining, marginal discolouration or postoperative sensitivity in this study. The superior performance of Giomer regarding staining is due to nano fillers used in the composition that impart the smooth polished surface. Although RMGIC were slightly inferior with more Bravo ratings for surface roughness, surface staining could not be seen. This may be due to a short study period and the evaluation by naked eye having limitation in perceiving subtle changes. The absence of marginal discolouration with both Giomer and RMGIC is an indication of good bonding of these materials with the tooth structure without microleakage. This observation is similar to the observations by Sunico\[[@ref11]\] and Matis.\[[@ref19]\] Although 46 (57.5%) were found to have preoperative sensitivity none of them exhibited postoperative sensitivity indicating good bonding with the tooth structure. The self-etching primer and the bonding system (Flurobond II) used in this study must have helped in establishing good marginal integrity. Self-etching primers dissolve the smear layer incorporating it into the mixture of collagen fibers and resin monomers, that is, integration of smear layer with the hybrid layer\[[@ref5]\] by simultaneous conditioning and priming. This simplified bonding technique results in reduced postoperative sensitivity. Moreover, Flurobond II contains 4 -- AET which has been shown to interact with calcium cat ions derived from hydroxyappatite to form relatively insoluble calcium salts resulting in improved durability of the self-etching adhesive.\[[@ref28]\] RMGIC are basically glass ionomer cements with the addition of small quantity of resin (4.5 to 6%) such as HEMA or BISGMA in the liquid component early set on exposure to light.\[[@ref20]\] The true chemical bonding of RMGIC with the tooth structure is responsible for the absence of postoperative sensitivity.

Direct comparison of this study with other studies was not possible as this is the first study to compare Giomer with RMGIC. However, comparison of the results was possible with studies where any one of the present study materials is used with the same clinical protocol and evaluation criteria.

CONCLUSIONS {#sec1-5}
===========

Within the limitations of the study the observations can be concluded as

Giomer-exhibited superior surface finish compared to RMGIC;None of the restorations, either Giomer or RMGIC showed surface staining, marginal discolouration or postoperative sensitivity;RMGIC showed slightly decreased Alfa rating for marginal adaptability but not statistically significant compared to Giomer;Both Giomer and RMGIC showed equal retention ability in class 5 NCCL;Long-term observations are necessary to better understand the materials.
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